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(57) Abstract 

For introducing a tube (2; 52; 102) into a borehole (1) in the ground, the tube (2; 52; 102) is composed by adding tube parts (8; 58) 
to an end thereof at a location horizontally spaced from the well head (13; 63; 1 13) and axially travels to the well along a path including 
a curve. The jointing takes place at a relatively easily accessible location, where the risk of injury due to large moving parts is smaller. 
The radius of curvature of the tube in the curved parts of the path can be relatively large, so that plastic defonnation of the tube remains 
limited. Separate tube parts (8; 58) can be transported more easily than a completed tube in a coiled configuration. Further, a method for 
removing a tube from a borehole in the lithosphere and an installation for carrying out the proposed method are disclosed as well. 
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PIPE HANDLING APPARATUS AND METHOD 



FIELD AND BACKGROUND OF THE INVENTION 

This invention relates to a method for introducing a 
tube into a borehole in the ground according to the 
5 introductory portion of claim 1. The invention further 

relates to methods for removing or retracting a tube from a 
borehole in the ground according to the introductory 
portions of claims 17 and 18 and to art installation for 
introducing a tube into a borehole in the ground according 

10 to the introductory portion of claim 19, Such an 

installation typically also serves the purpose of retracting 
a tube from a borehole in the ground. 

Such methods and such an installation are known from 
practice for instance for inserting a production tube in a 

15 well for extracting oil or gas or for removing such a tube 
from a well, for instance in the course of maintenance to 
downhole devices. Such wells can also be used for other 
purposes, such as for the extraction of salt or geothermal 
energy. In the use of such a method and such an 

20 installation, tube parts are coupled through a screw 
coupling to the upper end of a tube reaching into the 
borehole. As the tube is introduced further into the ground, 
successive a tube parts, which can each be composed of one 
or more tube joints, are connected by screw couplings to the 

25 proximal end of the composed section of the tube end 

projecting from the ground until the tube has reached its 
final length. When the tube is removed this method is 
essentially reversed. 

Introduction and removal of a tube in this manner is 

30 tedious and entails certain dangers. More in particular, 

operating in an area closely adjacent the well head entails 
handling problems because little space is available and the 
tube parts have to be connected and diisconnected in a 
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jotr";:"?" -«l=ult access to t., 

^o.nt to be „«de or disconnected and dangers of fire 

S As an alternative, it is known to prefabricat. . . u 

by weidin, the tube parts to eacH other Ld o "i I t:^ 
prefabricated tube onto a reel according as the lelth of 
the co^osed tube section forced fro. the tube part! 
increases with the addition of tube parts The IT 
10 onto the reel 1= ...v. Parts. The tube wound 

the reel is subsequently transported by road to the 
-te Where it is to be introduced into the ground. Lri„c 
rnsertron of the tub. into the borehole, the re^^is 
unwound. Ouring retraction, the tube is wound bac.^nto the 

" ^^^eds tor:::::: — : t-:t:- 

^a.i„g a diameter s,.all enough to be handled and 

20 strina^n*- omezry of the tube parts and imposes 

stringent requirements on the auaUfx, 

3.h that the ^ater J^^^ \hT^^^^^^^^^^ 
deformations, still reliably meets the technical 
requirements applying in installed condition. 

25 SUMMARY OF THE INVENTION 

It is an object of the invention to avoid at lea.^ ^ 
a considerable extent i-h= w w , avoia, at least to 

. ^ extent, the drawbacks associated with the 

above methods and installations. 
30 This object is achieved according to the present 

ZITZ "I r"'"^ ' introducin tl 

Claim 1 T ^ithosphere in accordance with 

Claim 1. in conjunction with the removal or at least 

35 ca r inT: t I ^ ^^^^ ^« ^^^-ed by 

carrying out a method for removing or retracting a tube frl 
a borehole in the ground in accordance with claL 17 or 18 
The invention further provides an in.h.ii ^"^ °^ 

i^iuvxaes an installation according to 
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claim 17 which is specifically adapted for carrying out such 
methods . 

Since connecting tube parts or disconnecting tube 
parts from a tube^ and hence also the associated storage and 
5 displacement of tube parts, occurs in each case at a 

horizontal distance from the well head or - if the tube is 
temporarily stored without disassembling - the tube parts 
are not disconnected at all, the need of carrying out the 
connecting or disconnecting operations at the well is 
10 obviated. 

Further, the separate tube parts of which a tube is 
to be composed can be transported to a drilling site more 
easily and more efficiently than in a configuration wound up 
into a coil. 

15 Another important advantage of advancing the tube 

into the well along a curved path is that the assembly and 
introduction of the tube does not require the use of a rig. 
Round tripping including the extraction an re-introduction 
of a tube into a well can be carried out without a rig as 
20 well. Therefore, a rig used for drilling can be removed 
earlier so that important cost savings can be made. 

Nevertheless, compared to the known system of 
supplying the tube in wound form, plastic deformations of 
the tube material are at least substantially reduced, so 
25 that the requirements the tube material has to meet are less 
stringent. 

Particularly advantageous elaborations of the 
invention are set forth in the dependent claims. Further 
objects, elaborations, effects and details of the invention 
appear from the following description, in which reference is 
made to the drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a schematic representation in side view of 
a first example of an installation for carrying out the 
method according to the invention; 
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5 th. • /t!' ^ " ' ^^hematic representation in side view of 
5 the installation according to rig. 2; 

View Of "Z^"^'" -^-P-^^^ntation in top plan 

view of a portion of a third example of an installation f 

Z7r '""^'^^"^ " "-^ in::: 11° °' 

first operating condition; 

" th. n ' " ' schematic representation in side view of 

the portion of the installation according to Fig 4- 

View Of Tl'Ja " ' -presentation in top 'plan 

vxew Of a larger portion of the installation according to 
F.g. 4 an a second operating condition; and 

^ ^h J^^' ' ^ ^^hematic representation in side view of 

the portion of the installation according to Fig. e. 

DETAILED DESCRIPTION 

generall^reute t"" elaborations discussed below 

generally relate to composing and inserting a tube into a 
borehole in the ground, these eleborations can also be 
applied in reverse direction for removing or at least 
retracting a tube from a borehole In the ground. 

E-ig. 1 shows a well 1 and a tube 2 which i.= h., 
composed and introduced into the well 1. ^e ube i Td 

mside and outside the bored well l. outside the well 1 th. 
tube 2 is guided along a guide path with guides .5 IL 

first extends horizontally through a passage 15 and thin 
via smooth arcs, merges into a vertical portion in line iith 

r ta r:': : i "'"^ ' "^"^^^ ^ - " 

retain the tube axially and in a sense of rotation 
3S the tube. The guides 5 are provided with lie s X"'" 
Which the tube 2 can roll in axial direction. Preferably, 



1^ 
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the rollers are steerable castoring wheels, so that the 
rollers can accommodate to any rotation of the tube 2. 

Owing to the bent course of the guide path, the 
proximal end 10 of the tube 2 is located outside the line of 
5 the bored well 1. The guides 4, 5 provide that the proximal 
end 10 of the tube 2 is oriented substantially horizontally 
in the area of a connecting device 6 for successively adding 
a tube part to the proximal end 10. 

The geometry of the path along which the tube 2 passes 

10 is such that the tube 2 is plastically deformed to a slight 
extent. The maximum deformation of the tube in the curves of 
the path is preferably less than 2% and more preferably less 
than 1%. Such small plastic deformations have relatively 
little adverse effect on the mechanical properties of the 

15 tube 2, even without the use of special steel alloys having 
improved resistance to fatigue and deformations. It is noted 
that the plastic deformation of the tube in the area where 
it enters a curved section of the path can be utilized with 
particular advantage for installing production tube, which 

20 is generally not rotated about its axis when being 
introduced. 

If a tube which is deformed plastically in a curved 
axial feeding path between a jointing position and the well 
is to be rotated about the axis of the well, the composed 

25 tube is preferably stored in composed condition in the form 
of a coil (as is described in further detail below) and the 
coil as a whole is preferably rotated about the axis of the 
bore hole in the vicinity of the well head. 

To achieve the desired limitation of the deformation 

30 of the material of the tube, the radius of each bend in the 
path of the tube 2 should be sufficiently large. For 
instance steel tubes having a 55 mm outer diameter, which 
are typically used in oil extraction, can be bent to a curve 
having a 2.75 m radius if a deformation of 1% is allowed. 

35 For comparison: if the deformation of the same type of tube 
is limited to 0.16 %, so that only elastic deformation 
occurs, a radius of 18 m is the smallest allowable radius. 



35 
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of a considerably smaller ^"'"^^'^ ^^^^^ 

:au"::t r:r;jr -^-^ - ^^^^^^^^ 

' ensure that the tube after 
placement satisfies t-ho • arcer 

oacxi>xies the requirements set 

uermes the curves of i-y^^ ^^uu , -^^-Lj-y 
a«iaUy, Moreover L T '^"-l^ 
curve/portLn lf tl r K °' «<="-tal release of the 

0 into a curveroath r ^ ' bent 
3ubatantia7 , le ' ttt " T''"' " 
into a curved path aL ."^ ' " '^^'"-lly deforced 
vea path, and is therefore much safer 

extended Z7r:::i~T' ^' ^ -> 

^ sections 8 are present l!" T '""^ 

sections e m thL ^ """" '""^ '""^ 

Pa.allel a^ Ltp::::^;^^!™ ^"""^^ 
proximal end 10 of the tube 2. '° 

For extending the tube 2 by a next t„h. 
part 8 .a.e„ t.e sto.a.e'n anTs L r ; L^^^ 

connecting device 6 by „.eans of a conveyor 7 Th. 
device 6 is provided in th*. € ^°"veyor 7. The connecting 

.acne. s.c. deviceVa^r^rj^^^^^^^^^^^^^ 

By each time welding a tube oart ho = 
of the tube 2, very reliahlv i ! Proxxmal end 10 

very reUably sealed connections between the 
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tube parts 8 are obtained. Moreover, such welded connections 
form considerably smaller thickenings of the tube than, for 
instance, the known screw connections, or even do not form a 
thickening of significance at all. 
5 Since the tube is composed from the tube parts at the 

well site, the composed tube does not have to be 
transported. Therefore, the curvature in the tube can have a 
greater radius than if the tube needs to be transported in 
coiled condition. As has been explained hereinbefore, a 

10 relatively great radius is advantageous because the plastic 
deformation then remains limited so that the requirements 
the tube material has to meet to ensure that the tube 
material can withstand such deformations and then still meet 
the requirements imposed by the operating conditions in the 

15 well are less stringent. 

By virtue of the form in which the tube 2 is held by 
the guides 4, 5, the proximal end 10 of the tube 2 is remote 
from the bored well 1. As the provision of a next tube part 
8 occurs at a horizontal distance from the well head, the 

20 jointing and associated manipulation of the tube parts 8 can 
take place at a location which is much easier accessible, 
where more space is available and where there is less risk 
of injury due to large moving parts. It is noted that this 
effect is also of advantage if the connection between the 

25 tube and a tube part to be added is obtained in a different 
manner than through welding. In the making of the 
connections by welding, however, a suitable location and 
orientation of the tube parts to be connected are of 
particular importance. 

30 Particularly in the case of boreholes where oil and/or 

gas may be found, an area around the well head 13 involves a 
risk of fire and explosions- By carrying out the jointing 
operations at a distance from the well head 13, they can be 
carried out outside the area involving a particularly great 

35 risk of fire and explosion. It is noted that generally, to 
achieve this effect, it is required that the tube is closed 
off between the well and the proximal end of the tube in the 
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Which Plug i. retain! >^'^»' 

^ a po.uio: .ijr;!:: Lr:::r rri^'irr;:: ^" 

5 connecting area. ^" 

lea.t 10 m and »ora preferably at least 15 to 17 „ 

In the exemplary embodiment according to Fig' 1 t,, 
tube part, 8 are added to the tube 2 in a horlzo^al 
orientation relative to the bored well h„„! 
IS orientations remote from the bored we 1 al"' T'" 
-h as, for instance, parallel to th bo ed 11 "r"::'' 
oblique angle relative to the bored „ell TZ 
orientation of the tube parts 8 in th '"°"^°""1 
added to the tube 2 provides the ad "'"^ 
=0 »a^nes for .oining^ubesnC^eTctt IT. 

normal orientation. t:neir 

The welding machine 6 welds a tube part 8 to fh. , u 
2 each time when the prcximal end 10 of the ube 2 ha 

oT:hT:::r;arT8"" ' — -h,th 
the tub";!?:-,::: it:: " ""^^^^^ --^ - 

-hereby t^e tubeTiVr: Zl'TT'^'' 
30 .o that en. the lead-in device 3 rrseTlntTopt: io":" 
j-x the lead-in device 3 i c. 
rotating the tube 2, the tube """'^^ 
and the portion of he Le 2 h'! 

— 1 is rotated ab^ l:t-T:^CTt 

rrtrrL-of'te'tb: 2^^:^^ - =• 

^-"cally deformed -.ttrL—r.^^r^^^^ 



wo 00/43631 




PCT/NL99/003i56 



form in which the tube parts are supplied. The repeated 
deformation occurring during rotation, of the portion of the 
tube 2 that curves through the guide 4, 5 then remains 
without essential disadvantageous consequences for the 
5 loadability and the shape of the tube parts 8 in question, 
although after prolonged flexing of the same portion of 
tubing, fatigue can cause problems. Axial rotation of the 
tube 2 is particularly advantageous during the drilling of a 
well or the insertion of a wall, a so-called casing, in the 

10 bored well. 

Although the present example is based on a single 
tube, the invention is also applicable in the case of the 
insertion of a tube composed of concentric tubes. It is then 
preferred not to deform the tube plastically. The different 

15 concentric tube parts can be provided one after the other in 
the bored well, or be installed simultaneously . 

Connecting the tube parts 8 to each other by welding 
can be applied with particular advantage when inserting 
tubes into a well with an overpressure prevailing under a 

20 sealing 16 at the upper end of the well, a situation 

sometimes referred to as "underbalanced" . Since the welded 
tube 2 has a much more constant outside diameter than a tube 
composed of tube parts screwed together, the borehole 1 
adjacent the well head 1 can be better sealed by means of a 

25 sealing, such as, for instance, a blow-out preventer. It is 
then especially of importance that the sealing 16 against 
the tube 2, when it is being passed by connections between 
tube parts 8, needs to bridge considerably smaller 
differences in diameter than is the case in the use of a 

30 tube composed of parts screwed together. 

The installation shown in Fig. 1 can also be used for 
removing or retracting the tube 2 from the well 1. Depending 
on the situation of the well site, the tube 2 can be 
decomposed at the welding machine, for instance by cutting 

35 or by disconnecting ' couplings included in the tube for this 
purpose, or be left intact and extended along the ground. If 
the tube is decomposed into sections, the sections can for 
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5 weu head « into a bo„d „,n. ThTtuL 2 L 7 "'^ ' 
tu.e p.„s SB joined together. o„t,ir ,r.o ^7 lu" 1 

r the tube 52 towards the well head 63, first 
extends approximately horizontallv «nH ^v, 
10 arc, bent over 270- to ^ Passes via an 

over ^/u , to merge into a vertical n^r-*- 
with the borehole, where a lead ir. ^ 

tube 52. " '^^'^^'^^ " engages the 

Between the approximately horizontal portion anH ^K 

r;::t— ^^^^^^^ :r;;r - 

- ;ec- moves ~%hTc\~^^^^^ 
bent to a curve 3ust a single time and in a single 

IIZIT """^""^^ to the path .eotion 

projecting into the ground or back i, k . , 
-nt hao. o„i, once during each'^Ip"/ LV^: 
inserting a .tring tubing Into the weil. The !al 
« applies, but in the opposite direction, if the tuTsa is 
removed or retracted from the well net. ■ . " 
.echanical properties of the Je^iai" ' hTt'l" ll aTa 
r.uu Of piastic deformation of the tube sa is^he" ' 

" it le.""".!'" "'"""'"y "--^ P°"ion Of the tube 52 as 
— ^^^^^^^^^ 

::uC:^^:ren\T:rthT:rdTtr 
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Here^ too, the radius of the curved path section 69 of 
the tube 52 is such that the tube 52 is plastically deformed 
to a slight extent only, so that the mechanical properties 
of the tube 52 suffer little, if noticeable at all, and a 
5 tube 52 can be introduced into and removed from a well a 
large number of times. 

For adding tube parts 58 to the tube 52, the 
installation is provided with a welding machine 56. For 
supplying tube parts 58 to be added, the installation is 
10 provided with a roller path 57 with a transport roller pair 
70 at an end thereof. 

Downstream of the welding machine 56, a transport 
roller pair 71 forms an upstream end of a conveyor 72 which 
extends to a bending machine 67. 
15 Also in the use of the installation according to 

Figs. 2 and 3, the form of the tube 52 downstream of the 
welding machine 56 provides that the proximal end 60 of the 
tube 52 is located at a distance from the well head 63. 



20 traveling tube 52 via the curved path section 69 shown. The 
installation is provided with a further machine 68 for 
bending back the tube material, which may be formed by yet 
another bending machine or by a straightening machine. 
Straightening machines typically have more rollers than 

25 bending machines- The first (as viewed in the direction of 
transport) tube bending machine 67 bends the tube 52 to a 
curve as the tube 52 is passed axially through the bending 
machine 67. The curvature applied by the bending machine 
preferably has a slightly greater radius than that which is 

30 needed to reach the bending-back machine 68 via the arc 69. 
Accordingly, some additional bending is needed to reach the 
bending-back machine 68. This is obtained by elastic 
deformation of the tube 52. By combining plastic and elastic 
deformation of the tube 52 to obtain a curved shape, less 

35 plastic deformation is needed than if the same curved shape 
is obtained by plastic deformation only, so that less force 
is needed to bend the tube to a curve, and a substantially 



The bending machine 67 also directs the axially 
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For leading-i„ a leading portion of » ... 
thereby, through elastic bendLg, r nlr,„' u" 
5 than the curvature applied bv thi " " """^^ 

leading portion can L coupled t l"' 

by the be„di„g-bac. JchiT a d'„ht ;:u:\r f"" ^" 
end Of a tube to the well head 63. Instead of b • 
bending ^chine, the bending of the tl ,nto ' 

CnT::::i:: - — 

.o. intrrducing rhTtut 71^2 ZTlllT h""" " 

J a maxxmum elastic dAfi-^r-^^*. • , 

that the curvature provided by the bendinr, u- ^^^^ 
20 determines the further path Jf ^ ^^^""^ 

least i-r> • movement of the tube 52 at 

J-east to an important extent so k . 

where the tube 52 is bent to' 

tube 52 is bent straight ■ "^^^ 
oent straight again, no or verv liM-io 

IS needed and a relativoi,, • , Uttle guidance 

jc. K relatively simple transport con<.t-rn^,-- 

25 be provided. construction can 

not relevant to the dif Lre c ZCT^tt'T 

' ^= rof— ;e£ t-?— — 

»elding .chine upon di.placetn::: tT^e" iTlnte 
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direction indicated by the arrow 123, Upon reaching the 
bending machine 117, the tube is plastically deformed to a 
curved form and passed along an approximately circular path 
along supporting rollers 124, 125, which are suspended from 
5 a frame 126 before and behind (as viewed in the supply 
direction 123) the bending machine 117, for rotation about 
their longitudinal axes. As more tube material is supplied, 
a spiral and essentially helical curl of tube material is 
formed, which is supported on and between the rollers 124, 

10 125. When the tube 102 has reached the required length, or 
when the rollers cannot carry more tube material, the supply 
of tube material is stopped. 

As is represented in Figs. 6 and 7, the frame 126 with 
the rollers 124, 125 for temporarily storing a tube 102 

15 formed and wound into a helical form at the well head 113 is 
arranged so close to the well head that material of the tube 
102 can be unwound from the helical configuration and be 
axially transported further via an arcuate path in a 
direction indicated by an arrow 127 to the well head 113. 

20 To be able to unwind the tube 102, the bending machine 

117 is displaceable to a position 117' along a portion of 
the tube 102 which is located on the side of the helically 
rolled-up tube 102 remote from the well head. In the 
position 117', the bending machine is set for reducing the 

25 bend of the tube 102 as it passes the bending machine 117', 
so that the tube 102 departs from the helical form 128, and 
via an arc 129 with a radius greater than that of tube 
material in the helical portion 128 of the tube 102, moves 
axially to a bending machine 130 in line with the well head 

30 113 which further straightens the tube. 

By completing the composition of the tube or at least 
a section of the tube before bringing the tube into the well 
the insertion of the tube can be carried out very rapidly as 
soon *as the bored well has been cleared for insertion of the 

35 tube 102, because insertion is not delayed by the necessity 
of adding a tube part every time. Conversely, composing the 
tube is not delayed in that the transport speed of each 



30 



35 
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^z:t^ ---- ^p^.. 

and insertion . " °' ""^ composition 

= be available at tL actual . T "=""«"y "eed to 
least pa„iall, oa.. I ; „ TL" on";:"'""- " 
tobe before the „eU i.to wbiob it ba" toT'"^'""" °' 

ready in a compact space be L k l-eld 
at Sites Where suffilelt oa ^""^-ed. However, 

in a remote dessert a erorara\^r:''"'^ 

e«.e„di. alo„:^hT;:r:/rl:— ^^^^^^ ^-n. 

with Fig, 1. «^^i:xDea m conjunction 

= the weiran'd'sttldl"''"^^ -bse,uently retracted fro„ 

be retracted - "e^i^^rrtrruhrt"::^.^— 
once and without being bent h.ou ^^^"^ 
-terioration of .ater^ Xtjrr.:" =° 
thereof is kept very lifted. deformation 

in a courrtr^the":;":'^"'""" " - • 

o.rvature of th^: TT::^^T"' ""^ 
-n.nt re.ire„ents are 

tne t.br:r:: ::r:rr:e::°°°"'"'"^ "-^ - 
t- t„be in co™:::a:ioT:::: iiut 

and explosions is particularlv „H : °' 
bein, composed is not =onne::e t^:! rr'whT' r^ 
composed, it does not need to be closed ofJ T " 
the Channel in the tube is in co t on Lh'r 

c.us.n, the ha.ard area where a particular ris"^: "j^L.^ 
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and fire exists to extend to the free end of the tube 
projecting from the well. 

Yet another advantage of completing the composition of 
the tube or at least a section of the tube before bringing 
5 the tube in communication with the well is, that the entire 
tube or tube section can be tested for leaks and pressure 
resistance before being introduced into the well. 

There are various options for the precise setting of 
the bending machines 117' and 130 in the unwinding of the 
10 tube 102 from the helical form 128. 

It is, for instance, possible to set the bending-back 
machine 117' such that it bends the tube 102 just straight 
as it passes that machine 117*. The radius of the arcuate 
path portion 129 should then be preferably selected so great 
15 that the tube portions just bent straight again are 

exclusively deformed elastically as they follow the arcuate 
path section 129. The bending-back machine 130 downstream of 
the bending-back machine 117' then runs along passively 
without deforming the tube 102 further, and may optionally 
20 be replaced with a guide roller. 

It is also possible not to deform the tube plastically 
at all at the bending-back machine 117' and to have the 
plastic deformation back to the straight initial form occur 
solely when the tube passes the bending machine 130 with an 
25 exit in line with the well head 113. In that case, the 

radius of the arcuate path section 129 is then preferably 
chosen to be so small that the tube 102, as it follows the 
arcuate path section 129 starting from the form in which it 
was disposed in the helical portion 128 of the tube 102, is 
30 not deformed or deformed elastically only. The bending-back 
machine 117' upstream of the bending-back machine 130 then 
idles passively without deforming the tube 102 and may 
optionally be replaced with guide rollers. In that case, it 
is advantageous to provide that the bending machine 117 is 
35 displaceable to a position in which the exit thereof is in 
line with the well head - in this example the position of 
the bending-back machine 130. 
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It is also possible to opt for a mi^wi 
t„o settings, Whereby the tube lor H T 
from the helical form i, K .\ ' """OnM 

straight 1„ unloaH 1 : t^:" ^ '"^ ^' 
S the location o. the be„ai„, l.lne iri:,":::' " 
respectively. ° 

.et„ee:\rcrart\:".eT ^1 -"^^ ^ 

a larger raaiu. than the Co I 'prt Ir^T T"'"" 
10 the coil can be locat.H „ P"''10«S the advantage that 

away from the :e 1 ZH h"" 'P-^^ 

if the curved section Jith he l""'' ^"'-t 
the portion of the tube loVwUh th"''' '^""'^ 
^ertlcilly upward directlrtwe eV^t"" T ' 
" to provide that, instead of the posit 0:1. ::/°"'"' 

a ternative poaitlon of the bendin, machii^rin L , . 

along the portion of the tube 102 with 7^. "'^'^"'■"^ 

instance lower or even at th. 

-Chine 117. the latter " °' '^'^'"^ 

20 radiuses are identlcaT heT^^ ^""^ 
portion Of the tube lo^ 1 h h""""' 

"3 is about half th^L t c'ThTel:: ^"^ 

Fig. 7. example as shown in 

3= --.::':h:rraT:f^:"rt'" ^ 

coil and to provide that L . tangentially meets the 

with its opeLti e p r . b tantun""'"' ^°="^<' 
also. The tube portions '""""'""l' ^" ""e with the well 

the coil can thin b TL ^ t " * T""" "^""^^ 
30 vertically downward while in an " 

It Will be clear to th "raight form. 

Within the .cope oj the " 
and design. .rprLt^:™";;- ^"native 

described hereinabove '"^ '"^""P^" 

fcr ins^nZt~L\xr::' r ■ 
different facilities :a?b:\tu\::r::c:":;: — - 
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or a system of run-in guides in stationary positions along 
the intended path of a tube. Facilities for supporting the 
tube wound into a helical form can be designed in different 
ways, for instance with a roller for supporting the tube in 
5 the upper area of the helical form and/or with facilities 
for keeping the tube in the helical form under an elastic 
bias, so that the tube needs to be deformed plastically only 
to a relatively slight extent to obtain a helical form of a 
certain diameter. Instead of, or supplemental to, a helical 

10 form, the wound tube can also have a spiral form, so that 
the tube can be wound in several coaxial layers . 
Furthermore, the tube can form a section of a larger tube 
assembly composed or to be composed of two or more of such 
tubes which are for instance each composed and then stored 

15 separately in a helical or spiral configuration. After a 
first tube is introduced into the well, a next tube is 
connected thereto and then the first tube is inserted deeper 
into the well with the connected next tube following the 
first tube into the well. 
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dis- 



claims 



1. A method for introducing a tube (2- 52- in^^ • . 
borehole (i) ir. ^ ' into a 

(1) xn the ground, comprising the actions of 
composxng said tube (2; 52- in7> u„ 
successive tube parts (8- 58 . I connecting 
5 area, and ' -^^"^—^ in a connecting 

tube (2r52''l02)1"'"' ' ^^'"^^^^^ ^^^^^^ °^ 

boreho!; m' II connecting area towards said 

Of s \ or sIL'^'"^'" " '^"^ ^ — n 

10 into said borehoi: ur ^^"^^'^ ^^"^^ ^^'^ ^^^^ 

^^r^:-^ :::: 

15 said borehole (1 or!^ i^'^'"" ^^^^ connecting area to 
renoie (1). proceeds along an at least partiallv 
curved path (69; 128, 129). Partially 

2. A method according to claim 1, wherein said 
connection of successive tube parts (8- 58) I^d T . • 
said tube (2- 52- 10?^ • f end-to-end into 

20 1091 • ! ^ completed before said tube (2- 52- 

20 102) .s brought in co^nunication with said borehole (1 ' 

path a ong rh^ch'sir:!"' ^ ^'^'^ ^ 

4. A method according to claL 3 H 
25 along which said tube or slid 

^- , "^"^ composed section thereof (Tno\ 

IS displaced includes at least «r,,- , ^'^ereof (102) 

q n spiral or helical portion 

5. A method according to any one of the preceding 
claims. Wherein said tube parts are oriented at an a^gl to 

30 conn : '''' ^^^"^ 

30 connection of said tube parts. 

parts I'J '° ^' said tube 

parts are oriented substantially horizontally during said 
connection of said tube parts. ^ 
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7 . A method according to any one of the preceding 
claims, wherein said tube or said composed section thereof 
(2; 52; 102) is plastically bent to a curved shape where it 
enters a curved portion of said path. 
5 8. A method according to claim 7, wherein plastically 

bent portions of said tube or said composed section thereof 
(2; 52; 102) are plastically straightened where it leaves 
said curved portion of said path. 

9. A method according to claim 7 or 8, wherein maximum 
10 total deformation during said bending into said curved shape 

is less than 2%. 

10. A method according to any one of the preceding 
claims, wherein portions of said tube or said composed 
section thereof (2; 52; 102) proceeding along said curved 

15 path are bent into at most one single curve . 

11. A method according to claims 8 and 10, wherein 
said plastical straightening of said tube or said composed 
section thereof (2; 52; 102) when leaving said curved 
portion of said path occurs a single time at most for each 

20 portion of said tube or said composed section thereof (2; 
52; 102) . 

12. A method according to any one of the preceding 
claims, wherein portions of said tube or said composed 
section thereof (8; 58) proceeding along a curved section 

25 (69; 128, 129) of said path are in an at least elastically 
deformed condition. 

13. A method according to any one of the preceding 
claims, wherein each portion of said tube or said composed 
section thereof (2; 52; 102) is bent to a curved shape in 

30 exclusively one direction relative to that portion of said 
tube (2; 52; 102) . 

14. A method according to any one of the preceding 
claims, wherein the borehole (1) in the area of a well head 
(13; *63, 113) is held sealed against said tube or said 

35 composed section thereof (2; 52; 102), and wherein an 
overpressure prevails under the sealing (16). 
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15. A „athod according to any one of the precedina 
- cle.^, „,erei„ .eid connecting of said the tube pert ^e- 
58) IS carried out by welding. 

5 weldi according to clai. 15, wherein the 

5 welding occurs in a screened space (12) . 
17. A method for retrani^^r^^t 
102, from a borehole (1)1^ ' 
actions Of: --P^^ing the 

10 (2. 52"l'o"rr' ' -bstantial portion of said tube 

J." 52, 102) from said borehole (1), 

axially displacing said tube (2; 52; 102) fr«™ 
borehole (1, towards a connecting arel, a;d 

disconnecting tube parts from said tube (2; 52- 102) 
in said connecting area, 

" at leasTr""'""^ Meeting area is located 

at least horizontally spaced away from the borehole (1, and 
that said axial displacement of said tube (2- 52 102 ; 
.aid borehole U) to said connecting area :;cee;s 1 1^^^^^^ 
at least partially curved path (69; 128, 129) 

20 18. A method for retracting or removing 'a tube (2- 52, 

from a borehole (1) in +.k^ , ^ ' 

^^^^ (1) xn the ground, comprising the actions 

retracting at least a substantial portion of said tube 
(2, 52) from said borehole (1), and 

" botehoL":": """"" 

tube iT"sT'"'t '^'^ ""^ ^i=Pl-«™e„t Of said 

aii::r;::::d":ar::rt'" ~ - 

^0 that said tub, o. a ,^.1:^ 

maximal defotmataon relative to an essentially rectilinear 
configuration is less than 2%. "ctilinear 

19. An installation for composing a tube (2; 52- 102, 
35 and rn reducing same via a well head ,13; 63, 13 " o a 
borehole (1, in the ground, comprising: 
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a connection structure (6; 56) for composing the tube 
(2; 52; 102) by connecting successive tube parts (8; 58) 
end-to-end in a connecting area, and 

a transport structure (3, 4, 5; 53, 67, 68; 117, 124, 
5 125, 130) for axially displacing said tube or a composed 
section thereof (2; 52; 102) from the connection structure 
(6; 56) towards the well head (13; 63, 113), and for 
introducing at least a substantial portion of said tube or 
said composed section thereof (2; 52; 102) into said well 
10 head (13; 63, 113), 

characterxzed in that said connecting area is located 
at least horizontally spaced away from said well head (13; 
63, 113), and that said transport structure (3, 4, 5; 53, 
67, 68; 117, 124, 125, 130) is arranged for axially 
15 displacing said tube or said composed section thereof {2; 
52; 102) along an at least partially curved path (69; 128, 
129) . 

20- An installation according to claim 19, wherein 
said connection structure {6; 56) is provided with a passage 
20 (15) for receiving a tube part (8; 58) to be connected, said 
passage (15) being located out of alignment with the well 
head (13; 63, 113), and said passage (15) being oriented at 
an angle with respect to the well head (13; 63, 113) . 

21. An installation according to claim 20, wherein 
25 said passage (15) is oriented horizontally. 

22. An installation according to any one of claims 
19-21, wherein said transport structure comprises: a bending 
machine (67; 117) for plastically bending tube material to a 
curved form, having an inlet for leading in tube material to 

30 be bent, in line with a portion of said path section 

connected to and downstream of said connection structure 
(56) • 

23. An installation according to claim 22, wherein 
said transport structure further comprises a bending-back 

35 machine (68; 130) for plastically straightening tube 

material from a curved form to an at least straighter form, 
said bending-back machine (68; 130) having an outlet for 
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leading out tube material, located in n 

head (13; 63, 113) . ^^"^ ""'^ "^1^ 

24. An installation according to claim 22 who • 
said bending machine ni7, • ° ^2, wherein 

5 position With an Lie I " ^^^^^^^^^^ between a run-in 

bent in line with a In i ' " '"^^ """'^^^^^ ^° 

line With a supply path section connected to «nH 
downstream of the nnnn^^,.- "nnected to and 

tne connection structure ^r.^ , 
position /mil , i-^uccure, and a run-out 

10 (113). '° °" °' said well he,d 

definld brthe Ull "'"^^ 

cu oy cne transport structure (53 
125 nn» K ' 117, 124 

. curbed i. a...„ :r r :T:L:r rr"" " 

"hicH .e3„U3 i„ a radio. i„ unlLd'd^ 1 tn! T "°" 
greater than said smallest radlu, „, "^t^"" that is 
curved path (69.- 128,. """^ " ''""-"V 

" i.-25/:he"i:":::":"°" ^ °^ — 

"herein said transport structure (117, 124 125 
" for keeping said tube (102, in a^ at ,' !' 

3Pirall, or helioall, curved co„n;r.:i:: Zll''"' 

« 15-26, Lther"":ir"'°" " ^"^ 

»ell Lad "^u":"' r'"""' -aling the 

.eotion the e / 2 UTT ""^ ' ^""^""^ 

no„i„, out o< the bor;hoXe ,lT 

'0 15-27, 'Hr:::":""" ^ °^ ^^-^^ 

-™ a "eMinTder:""" """"" - ^" the 

29. An installation according to claim p« ^ • 
welding device comprises a ... • ' the 

welding device. — ning (14, surrounding the 
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